Role of the Rap2/TNIK kinase pathway in regulation of LRP6 stability for Wnt signaling.
The Wnt/β-catenin signaling pathway plays critical roles in early embryonic development, stem cell biology and human diseases including cancers. Although Rap2, a member of Ras GTPase family, is essential for the Wnt/β-catenin pathway during the body axis specification in Xenopus embryo, the mechanism underlying its regulation of Wnt signaling remains poorly understood. Here, we show that Rap2 is implicated in control of the stability of Wnt receptor, low-density lipoprotein receptor-related protein 6 (LRP6). Knockdown of Rap2 resulted in the proteasome and/or lysosome-dependent degradation of LRP6 both in the presence and absence of Wnt ligand stimulation. In line with this, constitutively active LRP6 lacking its extracellular domain, which is constitutively phosphorylated and resides in intracellular vesicles, was also degraded in the Rap2-silenced cells. In addition, Rap2 and LRP6 associated physically with each other. Furthermore, we found that TRAF2/Nck-interacting kinase (TNIK), a member of the Ste20 protein family, acts as a downstream effector of Rap2 in control of LRP6 stabilization. Consistently, TNIK could rescue the inhibitory effects of Rap2 depletion on Wnt-dependent gene transcription, reporter activation and neural crest induction. Taken together, these results suggest that Rap2 acts via TNIK to regulate the stability of LRP6 receptor for Wnt/β-catenin signaling.